Male Oystercatchers, Haematopus ostralegus, take relatively more large and thickshelled molluscs, like cockles and mussels, while female Oystercatchers take relatively more deeply buried clams and polychaetes. Opening sturdy prey requires considerable muscular effort and the bill must be strong to resist the stresses. Sexual dimorphism in bill morphology is subtle and consists of the following: the bill of the male is shorter in total length and the distal half (gonys-region) is deeper and wider, suggesting it is stronger in resisting forces operating on the bill when opening mussels. Skull dimensions and the weight of the depressor muscle of the beak Musculus depressor mandibulae do not differ between the sexes. It is argued that with equal effort of the head, neck and jaw muscles, greater forces are exerted at the contact point between the bill and the prey in the male bill than in the female to overcome the resistance required to open mussels.
INTRODUCTION
It is no bold claim to suggest that natural selection has shaped morphological details of the feeding apparatus of individual species. With this hypothesis, one should be able to deduce the optimal morphology from measurements of the costs and benefits associated with variations in morphology.
A promising empirical approach is to study species showing sufficient morphological variation as in the Galapagos finches (GRANT, 1981) , or species where it is possible to experimentally modify the feeding apparatus without destroying the entire structure, as in crossbills (BENKMAN & LINDHOLM, 1991; KREBS, 1991) .
Oystercatchers
offer nearly every conceivable advantage to undertake such a study. First it is possible to modify the shape of the tip of the bill, without causing damage to the bill (HULSCHER & ENS, 1991 opening large bivalve prey with their long, strong and laterally compressed bills to extract the soft flesh. In W. Europe the most important bivalve prey of Oystercatchers are mussels, Mytilus edulis, cockles, Cerastoderma edule, clams, Mya arenaria, balthic tellins, Macoma balthica and peppered furrowshells, Scrobicularia plana. Both cockles and mussels are relatively well armoured against destructive actions of the surfs and against predators that attempt to crack their thick shells.
They also have strong adductor muscles that, apart from protecting the molluscs against desiccation, prevent predators from easily prizing the shells apart. Not surprisingly, the opening of cockles and mussels requires strong muscular effort as suggested by the frantic movements of Oystercatchers trying to get entry into such a shell using either method of attack, fracturing the shell or prizing it apart. As a consequence, Oystercatchers are stoutly built, with heavy bills, sturdy feet and toes and a well developed musculature of the neck, jaws and feet, compared to other waders (BURTON, 1974; JoHrrsorr, 1984; HULSCHER et al., 1991) .
The long-billed female Oystercatchers more often specialize on deeply buried prey like clams, and polychaetes, like ragworms, Nereis diversicolor, and lugworms, Arenicola marina, whereas the short-billed males more often take shallow buried bivalve species like mussels, cockles and Macoma (HULSCHER & ENS, 1991) . Obviously, a long bill is advantageous when hunting for deeply buried prey (ZWARTS & WANINK, 1989) . However, here we want to explore the merits of the alternative, or additional, hypothesis, that the bill of the male Oystercatcher is better adapted to tackle large, thick-shelled prey, particularly mussels, than is the female bill. First, we describe in detail how Oystercatchers attack mussels, a necessary prerequisite to a discussion of the forces that operate on the bill. Second, we present our evidence that males more often feed on mussels. Third, we make a detailed examination of the differences in bill morphology between males and females.
STUDY AREA AND METHODS
Since 1983 we have studied a population of Oystercatchers that breeds on the saltmarsh of Schiermonnikoog in the Dutch Wadden Sea and feeds in the intertidal.
Breeding birds were caught on the nest, nonbreeders on roosts with cannon nets. Each bird was individually
